In this paper we highlight some analytical and numerical discussion of Hopf bifurcation for the nonlinear two-dimensional chaotic map in the plane 2 2
INTRODUCTION
In case of one-dimensional maps, the lack of hyperbolicity is usually a signal for the occurrence of bifurcations. In these systems, bifurcations occur when the eigenvalues of a periodic point is either +1 (the saddle node bifurcation) or -1 (the period-doubling bifurcation). For higher dimensional systems, these types of bifurcations also occur, but there are other possible bifurcations of periodic points as well. The most typical of these is the Hopf bifurcation. Although this type of bifurcation was known and understood by the great French mathematician Jules Henri Poincaré as well as the Soviet mathematician Aleksandr Andronov, but Eberhadr Hopf (the German mathematician) was the first to extend these ideas to higher dimensional state spaces.
In the theory of bifurcations, a Hopf bifurcation refers to the local birth and death of a periodic solution as a pair of complex conjugate eigenvalues of the linearization around the fixed point which crosses the imaginary axis of the complex plane as the parameter varies. Under reasonably generic assumptions about the dynamical system, we can expect to see a small amplitude limit cycle branching from the fixed point [1] [2] [3] [5] [6] [7] [8] .
We now highlight some useful concepts which are absolutely useful for our purpose. 
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Bifurcation
Bifurcation, as a scientific terminology, has been used to describe significant and qualitative changes that occur in the solution curves of a dynamical system, as the key system parameters are varied. Very frequently, it is used to describe the qualitative stability changes of the solution curves of a nonlinear dynamical system [7] . Many dynamical systems depend on parameters. Normally a gradual variation of a parameter in the system corresponds to the gradual variation of the solutions of the problem. However, there exits a large number of problems for which the number of solutions changes abruptly and the structures of solution manifolds vary dramatically when a parameter passes through some critical values. This kind of phenomenon is called bifurcation and these parameter values are called bifurcation values (or bifurcation points). In the case of a diffeomorphism E, period-doubling bifurcations occur when one of the eigenvalues of the derivative .
Bifurcation theory is a method for studying how solutions of a nonlinear problem and their stability changes as the parameter vary. The onset of chaos is often studied by bifurcation theory. For example, in parameterized families of one-dimensional map, chaos develops via period-doubling cascade [4] . 
C diffeomorphic to a circle and consists of points at a distance
(Uniqueness) Each compact invariant manifold close to is said to be supercritical (respectively subcritical) [10] .
Armed with all these ideas and concepts, we now proceed to concentrate to our main aim and objectives.
GENERAL THEORY
We consider a discrete-time dynamical system 2 x ), ; ), (b cross the imaginary axis in the complex eigenplane as the parameter b passes through the origin. The fixed point is then a center for the linearised system, but for the nonlinear system the higher order terms will typically convert it into either an attracting or repelling focus. In the following, we describe a method for determining which of these two alternatives occurs; it involves making a series of coordinate changes to reduce the system to a normal form.
Firstly, by making a linear change of coordinates we can
and then in complex notation,
we obtain an expression for the system in the variable z as 
OUR MAIN ANALYTICAL DISCUSSION
To study the Hopf bifurcation in a concrete way, we now consider a nonlinear two-dimensional map and make the necessary analytic deduction to study their intrinsic properties. Our 2-D map is .) ( After simplification we find Thus   '  2  2  3  2  2  2  2  2  2  2  2  2  2  3  2  2  2  '  2  2  3  2  2  2  2  2  2  2  2  2  2  3  2 Proceeding in the same manner we can determine the expressions for any number of iterations of the map f.
METHOD FOR THE COMPUTATION OF HOPF BIFURCATION POINTS
We now develop here the eigenvalue theory of the Jacobian matrix of the vector field f. Suppose 
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CONCLUSIONS
The theory described in this paper can be used to determine the Hopf bifurcation values of any nonlinear maps and the behavior of Hopf bifurcation changes from supercritical to subcritical or vice-versa at the period-doubling points.
